Ischaemic cavities in the cerebellum: an ex vivo 7-tesla MRI study with pathological correlation.
Small cerebellar cavities (≤15 mm) are often observed coincidentally in ageing subjects and have also been associated with migraine. Although generally assumed to be of ischaemic origin, descriptive imaging studies are sparse and imaging findings have not been correlated with histopathology. We aimed to investigate whether small ischaemic cavities in the cerebellum show characteristic infarct patterns that might be helpful for diagnostic imaging. We examined 40 whole postmortem cerebella with 7-tesla MRI ex vivo for the presence of small ischaemic cavities. The scan protocol included a T2-, T2*- and fluid-attenuated inversion recovery-weighted sequence for all specimens. We investigated to which degree small ischaemic cavities affect the cortical, juxtacortical and/or deep subcortical regions of the cerebellum. In a subset of the cavities identified, we correlated the imaging data with histopathological findings. This was performed by cutting the particular cerebellar specimen into 5-mm-thick slices. Serial sections were performed if cavities remained unidentified macroscopically. Twenty-two cavities were seen on ex vivo MRI in 8 out of 40 examined cerebella. Twenty out of 22 cerebellar cavities were located in the cortex, and only 2 in the deep white matter, with no cavities located in the juxtacortical white matter. None of the 20 cerebellar cortical cavities showed extension into the juxtacortical white matter on MRI, although in 1 cortical cavity some surrounding gliosis was seen to extend into the juxtacortical white matter. Nine out of 22 cavities were sampled for pathological correlation, including 7 cerebellar cortical cavities and both cavities or lacunes in the deep white matter. Three out of 7 cortical and both the deep cavities were histopathologically verified as cavities of ischaemic origin, while the remaining cortical cavities could not be retrieved upon histopathologic examination. Some microscopic gliosis was seen to extend into the juxtacortical white matter of all confirmed cortical cavities. Knowledge of typical infarct patterns may facilitate the detection and characterisation of cerebellar ischaemic cavities in vivo. Cerebellar cortical cavities appeared to be much more common than deep cavities and presented on imaging as a full-thickness defect in the cerebellar cortex without extension in the adjacent white matter.